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明显，当 pH=8.0 时，氨氮去除率 高，平均在 88%左右，80%以上的氨氮被转化
为硝氮； 
（2）碳氮比对好氧 MBR 内的 COD、氨氮去除率影响不大，在 200mg/L～
































Landfill leachate, discharged from the landfill disposal, is one type of organic 
wastewater with high concentration load. Due to its quite variable in quantity and 
quality, high ammonia concentrations and high toxicity to micro-organisms, it is 
hardly difficult to be treated by traditional biological treatment processes. Although 
the management of city environment is strengthened increasingly by government, the 
more sanitation landfills and leachate have been created continuously every year, 
which will further cause the severe environmental problems. The membrane 
bioreactor (MBR), a combined process of biological treatment with advanced 
membrane separation, is a new technique for wastewater treatment. It is an effective 
process specially to be employed in high concentration and slow-biodegradable 
wastewater treatment. 
In this work, the removal behaviors of COD and NH4+-N in landfill leachate 
treatment were investigated by using aerobic membrane bio-reactor(O-MBR) process. 
The optimal operational parameters were obtained based on the removal behaviors of 
COD and NH4+-N under various pH value, C/N and concentration loads in the 
influent as well as HRT. The relationships between the each effect factors and 
biodegrading behaviors of sludge in this system were revealed. The results were 
summarized as follows: 
(1) pH value is one of the important factors for nitrification in MBR, at nitrification's 
optimal pH 8.0，the average removal efficiency of NH4+-N were 88%，80% above of 
the NH4+-N was converted to nitrate. 
(2) C/N ratio appeared the less important factor for NH4+-N and COD removal in 
aerobic membrane bioreactor. When influent NH4+-N and COD were 200mg/L～
300mg/L and 1000mg/L～1800mg/L，HRT was 2 days, the removal efficiencies of 
COD, NH4+-N and TN reached possibly at about 80%～90%、75%～80%and 10%～
20%, respectively. 














loading in our system, the removal efficiency of COD and NH4+-N could be remained 
at a high level. However, when the influent content loading was larger than the 
maximum sludge loading, removal efficiency of COD and NH4+-N dropped with the 
increase in influent content loading in which the inter-inhibition relations between the 
nitrifying bacteria and organic-utilizing bacteria occurred easily at relatively higher 
COD and NH4+-N concentration. 
(4) The optimal HRT observed in my experiment was one day. 
(5) Membrane fouling occurred more easily with the increase in influent 
concentration load and the shorter HRT, small membrane flux is required to prolong 
the membrane life and limit the membrane fouling. Membrane flux was able to be 
recovered by about 92.7% after cleaning treatment by alkaline and acid. 
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垃圾的产生量越来越多，成份也越来越复杂。20 世纪 80 年代以来我国城市垃
圾以每年 10%的速度递增，2000 年已接近 2 亿 吨，而在 1998 年的时候垃圾
堆放量就已累计超过 60 亿吨 [1]。 据预测，按现在垃圾增长的速度，2010 年













































城市垃圾渗滤液污染物含量典型值如表 1-1 所示[7]。   
 
表 1-1 一般垃圾渗滤液的主要成分(mg/L) 
Table 1-1  The main ingredient of common landfill leachate(mg/L) 
项目          变化范围         项目         变化范围 
颜色           黄褐色         有机酸        46～24600 
嗅觉            恶臭          氯化物       189～3263 
pH 值          3.7～8.5          Fe          50～600 
总残量       2356～35703        Cu         0.1～1.43 
总硬度       3000～10000        Ca         200～300 
CODcr       1200～45000        Mg         50～1500 
BOD5         200～30000        Pb         0.1～2.0 
NH3-N        200～7400         Cr         0.01～2.61 
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对于同一填埋场，其渗滤液的性质会随着填埋场使用时间的长短而变化。一
般来讲，对于 “年轻”的填埋场 (3-5 年以下)的渗滤液，其特点是低 pH 值、高
BOD5 和 COD，高 BOD/COD 值；另一类是较 “老”的填埋场 (3-5 年以上)的渗




   表 1-2  我国垃圾填埋场晚期渗滤液典型的水质浓度(mg/L) 
Table 2 The typical concentration of afternoon landfill leachate in China(mg/L) 
项目             浓度范围             典型值 
pH               7.5～8.5               8.3 
CODcr          2000～40000            3000 
BOD5               300～800              500 
NH3-N           800～1400             1000 
TKN            800～1400              1000 
总磷             10～30                 15 
总碱度         5500～8000              7000 
 
总体来看，渗滤液具有如下的几点一般特征： 
      (1)有机物浓度高：垃圾渗滤液中的 COD 和 BOD。浓度 高可达几万
mg/L，可见其浓度是非常高的。 
      (2)金属离子含量高：垃圾渗滤液中含有多种金属离子，其中铁和锌离子含
量较高，超过一般的排放标准，需进行处理，且渗滤液中可能含有多种有毒致癌
重金属，因而是非常复杂的。 
      (3)水质变化大：垃圾渗滤液的水质会随季节、气候、填埋年数的长短及其
垃圾的种类和数量的变化而变化。 
      (4)氨氮含量高：渗滤液的氨氮浓度有时可高达 2000～3000mg/L，在其浓
度过高的情况下会影响微生物的活性，降低生物处理的效果。 




















    垃圾填埋场垃圾渗滤液呈红棕色或深黑色、恶臭，成分复杂多变。垃圾渗滤








酚、醛、酮、羧酸、酯类及胺类等，其中 22 种被我国和美国 EPA 列入环境优先














1.2.3 垃圾渗滤液处理的国内外研究进展  









































450m2 的人工潜流湿地处理垃圾渗滤液，在进水 COD 为 1264mg/L，BOD5 为


























    吸附处理中常用的吸附剂是活性炭。活性炭对水中苯类化学物、酚类化学




理渗滤液原水和混凝处理出水 (COD =502～1141 mg/L )，在 pH 为 7，吸附时
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化学氧化是 终去除废水中污染物质的有效方法之一。通过化学氧化，可以
使废水中的有机物和无机物氧化分解，从而降低废水的 BOD5 和 COD 值，或使
废水中有毒物质无害化。王琳[36]等报导了深度氧化法在处理渗滤液中的应用，
Soo-M.kim[37]等则以经典的 Fe(II)+H2O 反应与紫外线光结合，进行渗滤液处理的
研究，COD 的去除率低于 70%。 Steenen M[38]用 O3 处理垃圾渗滤液，结果表明，












水达到 GB16889-1997 一级排放标准。Peters T A[40]在研究中报道，用纳滤膜处理
COD 为 17000 mg/L，NH4+-N 为 3350 mg/L 的渗滤液，COD 和 NH4+-N 的去除率









































出水 BOD5<20mg/L 。Maris(1985)报导，对于 COD=4000～13000 mg/L，
BOD5=1600～11000 mg/L，NH3-N=87～590mg/L 的渗滤液，混合式好氧活性污
泥法对 COD 的去除率可稳定在 90%以上。国内同济大学的徐迪民等[44]研究的
低氧--好氧两阶段活性污泥法处理渗滤液，其脱 P 率达 90.5%， TN 去除率为
67.5%。 
 氧化沟法：氧化沟又名连续循环曝气池，它是活性污泥法的一种变型。氧
化沟法是 1950 年由荷兰公共卫生研究所研究成功的。经过 30 余年的使用、研
究、开发和改进，氧化沟系统在池形、结构、运行方式、曝气装置、处理规模、
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